New Platinum complexes of the diselenophosphorus ligand show interesting multi-element NMR 2 NMR Studies of Platinum bisphosphine complexes of phenylphosphonamidodiselenoate. Abstract A series of platinum (II) bisphosphine complexes 1-20 [Pt(R'NH(Ph)PSe 2 )(PR 3 ) 2 ] (where R = Ph 3 , Ph 2 Me, Me 2 Ph, PMe 3 and R' = i Pr, n Bu, s Bu, t Bu, Benz) have been prepared by reaction of cis-[Pt(PR 3 ) 2 Cl 2 )] and the alkyl ammonium salt of the ligand. The novel compounds were characterised by multinuclear NMR, and in one case X-Ray crystallography. The molecular structures of two ligand salts and [Pt( s Bu'NH(Ph)PSe 2 )(PPh 3 ) 2 ] are reported.
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The mixed chalcogen sodium diethylselenothiophosphinate i and sodium diethyldiselenophosphonate 1, 2 have been known since the 1960's, when Kuchen and Knop synthesised the former by the reaction of sodium selenide with the 1,1,2,2tetraethyldiphosphine 1,2-disulfide dimer (Eqn 1).
(C 2 H 5 ) 2 P(S) (S)P(C 2 H 2 ) 2 + Na 2 Se + Se Kuchen and Hertel 2,3 also studied the metal complexes of thiophosphinic and selenophosphinic acids including the chelating abilities of these ligand systems in discrete monomers and dimers, as well as some coordination polymers of zinc(II) and cadmium(II).
Their results are based on IR studies performed by Coates and Mulcherjee, 4 which eg confirms the presence of the P-Se bonds by showing peaks between 400 and 500 cm -1 . In the late 1990's and early 2000's research on selenophosphorus ligands by Davies et al., 5 with a view to investigating semiconducting metal selenides, led to the tris-(diselenophosphinato)indium complex. 6 As with all selenium chemistry reactions with metal containing compounds are much less common than those of their sulfur analogues. One similar reaction of Woollins' and Lawesson's Reagent is the reaction with sodium alkoxides to form sodium diselenophosphonate or sodium dithiophosphonates, which may then be reacted with metal salts to form a range of complexes. 7, 8 . 6 were synthesised. The interstitial selenium atom has a body centred cubic array with the twelve silver atoms surrounding it.
In extension of the alkoxy systems, recent research carried out by our group has centred upon the synthesis of ammonium phenylphosphonamidodiselenoates and the first metal complex thereof. 10 Here we describe the generalisation of the synthesis of ammonium phenylphosphonamidodiselenoates and some investigations into this coordination chemistry of this system.
Results and Discussion
The direct reaction of Woollins' Reagent with amines, without solvent, produces ammonium phenylphosphonamidodiselenates. (eqn 3) in high yields. These compounds are air and light sensitive, changing colour from colourless or pale yellow to dark oranges and reds on exposure. The X-Ray structures of n BuAWR, and s BuAWR are shown below ( Figure   1 , Tables 1). The 31 P{ 1 H} NMR spectra of these compounds show singlets in the range 42.0 -55.8 ppm with 1 J P-Se in the range 613-634 Hz. R = n Bu, s Bu, t Bu, Bz Eqn 3
Surprisingly we found that when isopropylamine was used in the synthesis, the counter ion of the product is the diisopropyl species. This is most likely formed from an impurity in the starting material (verified by 1 H NMR, the diisopropylamine impurity is generated during the purification process using CaH 2 ). Typical of Pt(II) complexes 12 has a square planar geometry with the Pt-Se and Pt-P bond lengths being normal. The P(1)-Se(1) and P(1)-Se(2) bond lengths are is 2.4730 (17) and 2.4772(14) Å respectively being, as expected, elongated compared to the free ligand, (2.152(2) Å and 2.1670(18) Å). The angles around the phenylphosphonamidodiselenoate phosphorus atom lie in the range of 97.4(2)° to 120.0(7)°, the smallest being the Se(1)-P(1)-
91.64 (7) Pt (1)
Se(2)-P(1)-N(1) 113.4(4) . The 195 Pt NMR spectra exhibit the expected doublet of triplets, we did not observe selenium-platinum coupling in the 195 Pt NMR spectra as the satellites are very weak and thus lost in the noise. The most difficult to interpret of all the spectra is that of the 77 Se{ 1 H} NMR. Not only does selenium have the lowest natural abundance of the NMR active nuclei discussed herein, it also appears that both selenium atoms and the two phosphine phosphorus atoms are magnetically inequivalent in some complexes when rotation within the molecule is restricted due to bulky groups on the nitrogen atom. As such, between two and four resonances appear in the 77 Se{ 1 H} NMR spectra, often overlaying each other, giving complicated splitting patterns, and making the assignment of peaks and coupling constants very difficult. This is highlighted in Figure 6 , which shows a selection of 77 Se{ 1 H} NMR spectra. The general trends in the NMR spectra (Table 3) CCD system whilst data for 12 was collected using the St Andrews robotic system (STANDARD). 13 All data had intensities corrected for Lorentz, polarization, and absorption.
Data for L were collected at −148(1) °C on a Rigaku SCX Mini instrument with graphitemonochromated Mo Kα radiation (λ = 0.710 73 Å). The data was collected and processed using CrystalClear (Rigaku). 14 The structures were solved by Patterson or direct methods and expanded using Fourier techniques. Non-hydrogen atoms were refined anisotropically, and hydrogen atoms were refined using a riding model. All calculations were performed using CrystalStructure 15 and SHELXL-97. 16 The chloride counterion in the structure of 12 was disordered over three sites which were refined with occupancies of 60/20/20. The major site is hydrogen bonded [N(1)..Cl(1) 3.124 (7), H(1)…Cl(1) 2.244(9) Å, N(1)-H(1)..Cl (1) 148.8(1) o ]. 
Synthesis of Platinum Complexes
For simplicity and to prevent repetition, the generic term cis-Pt(PR 3 ) 2 Cl 2 is employed in each synthesis description. The amount used in grams and moles is entered at the beginning of the NMR characterisation data for each compound. 
